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COMPILATION: How can Shayer & Adey’s Curriculum Analysis Taxonomy (CAT) be useful? 
 
From: Jane Jackson <jane.jackson@asu.edu> 
August 19, 2018 
 What MEANING can you find, in the Lawson Classroom Test of Scientific Reasoning 
(CTSR)? 
 A resource that provides meaning is a rubric of scientific thinking skills & levels, called  
Curriculum Analysis Taxonomies (CAT), by Shayer & Adey. 
 It describes conservation, proportional reasoning, control of variables, probabilistic 
reasoning, correlational reasoning, etc. for 4 levels of thinking:  early concrete, late concrete, early 
formal, and late formal. 
 Michael Shayer, Philip Adey, and Anton 'Tony' Lawson collaborated to develop it.  
 You can download it at the ASU modeling legacy website: modeling.asu.edu , on the 
<weblinks for modelers> webpage, in the section: <Research Results for K-14 teachers>. (7 
pages, 15 thinking skills, Piagetian). 
        http://modeling.asu.edu/modeling/weblinks.html 
 ---------------------------------------- 
From: Nathan Moore, Physics Professor at Winona State Univ & Modeling Workshop organizer 
Date: August 27, 2018 
 Within the modeling materials are a number of tools to analyze students' 
thinking/reasoning level.  One common measure is Lawson's Classroom Test of Scientific 
Reasoning (CTSR).  It can be scored out of 13 and mapped to Piagetian reasoning level. 
 
 Another series of measures were generated by Shayer and Adey  in the 1990's.  Their 
tests are time-consuming to administer reliably, but they map to a very detailed taxonomy of 
student reasoning skills.  Their "Curriculum Analysis Taxonomy" (CAT) is divided into 15 
different reasoning functions; and typical student responses are graduated into 5 levels of student 
reasoning (again, based on Piagetian categories). 
 It would be nice to give students the CTSR and then know where they fall on the CAT.  I 
looked into this; and the relationship, while present, isn't clear above the hand waving level.  
Details here: 
http://course1.winona.edu/nmoore/ca/Tentative_relationship_between_Lawson_CTSR_and_Shay
er_and_Adey_Curriculum_Analysis_Taxonomy.pdf 
 So, how does this relate to your classroom?  Well, the detail in the CAT give you (I think) 
a very nuanced way of thinking about what "a little bit harder" might be for a given student.  
Consider it a guide to how Vygotskian ZPD might actually be more than just buzzwords in a 
methods class. 
 An example:  With my students in the linear models unit (after wingspan, before 
linearization), I spend s little time roasting green coffee beans.  The beans lose about 20% of their 
mass during roasting, and we have a small modeling cycle (Is it repeatable? What model relates 
green and roasted mass? Slope and Intercept, etc.)  The end of the discussion is to figure out if 
I'm saving any money by roasting at home. 
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Data: 
Starbucks is $7 for 12oz of roasted coffee (R) 
U-Roast-Em is $28 for 5lbs of green (G) beans (plus $8 shipping) 
The data suggests R=0.79 G  
 Think about all the ways your students might solve this problem, all the mistakes, 
they might make, and the scaffolding you might provide in a discussion.  CAT function 
2.2, proportionality describes most of the student performances one might see, eg 
- (2A/B) the student who struggles to convert $7/12oz to a $/lb figure 
- (3A) the student who forgets to apply the roasting efficiency 
- (3B) the student who goes a step beyond to find the most you should pay for Starbucks if 
you're otherwise intent on roasting  
 For me, the CAT gives another representation of what "a little bit more difficult" 
might look like. 


